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M. S. Baouendi and C. $\mathrm{G}\mathrm{o}\mathrm{u}\mathrm{l}\mathrm{a}\mathrm{o}\mathrm{u}\mathrm{i}_{\mathrm{C}}([\mathrm{B}\mathrm{G}73])$ (weight)
$\omega:=m-k$ .
(1.1) $P=t^{k} \partial_{t}^{m}+\sum_{j=1}^{k}aj(x)tk-j\partial_{t}m-j+\sum_{l<m|\alpha|\leq}\cdot\sum_{lm-}b_{\mathrm{t}},(\alpha t, X)t(\iota)\theta d\partial_{x}t\alpha$ ,
(1.2) $0\leq k\leq m$ , $d(l):= \max\{0, l-m+k+1\}$ , $(t,x)\in R\cross R^{n}$ .
, . $m=k(\omega=0)$ , M. Kashiwara and T. Oshima
[KO77] (Definition 4.2) -C “ an operator which has regular $singu\iota_{a\dot{\mathcal{H}}}ty$ in a weak sense
along $\Sigma_{0}:=\{t=0\}$” .
2 . 1 ,
,
, $\text{ }$ (Cauchy-Kowalewsky
) . Holmgren
. , $C^{\infty}$
well-posed , . ,
. ([Tah78], [Tah79],[Ta 80],[Tah84], . . . , [Tah89]
.)
1 ($\mathrm{n}\mathrm{u}\text{ }$-solution) .
1.1 $(0,0)$ (distribution) $u$ $P$ $(0,0)$
, $Pu=0,$ $(0,0)\in \mathrm{s}\mathrm{u}\mathrm{P}\mathrm{p}u\subset\{t\geq 0\}$ .
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, , Holmgren ( ?) ,
. , , $C^{\infty}$
$([\mathrm{M}\mathrm{i}_{\mathrm{Z}}62],[\mathrm{K}_{\mathrm{o}\mathrm{m}}76])$ . , $k=0$ ,
, $k\geq 1$ , . , $k\geq 1$ ,
, ([Iga85],









(i) $Z$ , $N$ . $z$
${\rm Re} z$ .
(ii) $\theta:=t\partial_{t}$ . , $l\in N$ , $(\lambda)_{\iota:=}\Pi_{j=0(\lambda j)}^{\iota 1}--$ .
(iii) $C^{n}$ $\Omega$ $\mathcal{O}(\Omega)$ .
(iv) $R$ $I$ (I) , (Schwartz dis-
tribution) $\mathcal{D}’(I)$ . $C^{\infty}$ @(R),
(tempered distribution) @’(R) . dual-
$\mathrm{i}\mathrm{t}\mathrm{y}$ $\langle\cdot, \cdot\rangle$ . , $X$ , X-
($X$-valued distribution) ’(I; $X$ ) $=L(\mathcal{D}(I), X)$ . ,
$L(X, Y)$ $X$ $Y$ . ([Sch57] ).
, . $\mathcal{D}_{+}’(I;X):=$ { $f\in \mathcal{D}’(I;X);f(t)=0$ in $X$ for $t<0$ } . ,
$N\in Z\cup\{\infty\}$ ,
$C_{+}\text{ }(NI;x)$ $:=$ { $f\in C^{N}(I;X);f(t)=0$ in $X$ for $t<0$ } $(N\geq 0)$ ,
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$C_{+}^{N}(I;X)$ $:=\{\partial_{t}^{\mathrm{I}^{N}1}(f)\in \mathcal{D}_{+}’(I;X);f\in C_{+}0(I;x)\}(N\leq 0)$
.




, $-$ $t$ , $z$ .
, $\partial_{t}(t_{+}^{z})=zt_{+}z-1$ , $z\in C\backslash \{-1, -2, \ldots\}$
, $z=-1,$ $-2,$ $\ldots$ 1 . , $t_{+}^{z}\in \mathcal{D}_{+}’(R;\mathcal{O}(C\backslash$
$\{-1, -2, \ldots\}))$ . $([\mathrm{G}\mathrm{S}64])$ .
(vi) $R$ $\lambda$ $R[\lambda]$ . $F(\lambda)\in R[\lambda]$
$\deg_{\lambda}F$ .
2
, ($n=0$ ) ,
. $t=0$
$P=t^{k} \partial_{t}^{m}+\sum_{j=1}^{k}a_{j}tk-j\partial^{m-}tj+\sum_{l=0}^{m}b\iota(t)t(\iota)d\theta_{t}$ ,
$0\leq k\leq m,$ $a_{j}\in C,$ $b_{l}\in C^{\infty}(-T_{0}, \tau_{0})$ .
$(T_{0}>0)$ .
$C[P]( \lambda)=c(\lambda):=\{t^{-\lambda+\omega}P(t)\lambda\}|t=0=.(\lambda)_{m}+\sum_{j=1}^{k}aj(\lambda)_{m-j}\in C[\lambda]$ ,
$P$ (indicial polyno al) , $C(\lambda)=0$
(characteristic exponent, characteristic index) . $C$
$C(\lambda)=(\lambda)_{\omega}\overline{c}(\lambda-\omega)$ ,
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. , $\overline{C}[P](\lambda)=\tilde{C}(\lambda):=(\lambda)_{k}+\sum_{j=1}^{k}a_{j}(\lambda)k-j\in C[\lambda]$ .




$F:= \{u(t)=t^{\beta}\sum_{=j0}^{\infty}tj\sum_{=\nu 0}^{qj}aj,\nu(\log t)^{\nu} ; \rho\in C, q_{j}\in a_{j,\nu}\in C\}$
. , $t^{\omega}P$ , $\omega=0(k=m)$
. , $\overline{C}=C$ .
2.1 $k=7n$ , $\mathrm{K}\mathrm{e}\mathrm{r}_{F}P:=\{ u\in \mathcal{F};Pu=0\}$ . 1 $\leq l\leq d$,




$=1,2, \ldots)$ $a_{j,\nu}...\in C(j.\cdot=1,.2,$ $\ldots$ ;
$0\leq\iota\ovalbox{\tt\small REJECT}\leq q_{j})\ovalbox{\tt\small REJECT}$
$\text{ }$
’
$v_{l,p}=t^{\lambda} \downarrow(\mathrm{l}\circ \mathrm{g}.t)^{p}-1+\sum_{j=1}^{\infty}t^{\lambda_{\iota+}}j\sum_{=\nu 0}^{q}a_{j,\nu}(\mathrm{l}\circ j\mathrm{g}t)^{\nu}$ $v_{l,p}\in$
$\mathrm{K}\mathrm{e}\mathrm{r}_{F}P$ . , $m(=r_{1}+\cdots+r_{d})$ $\mathrm{K}\mathrm{e}\mathrm{r}_{F}P$
. , $\dim \mathrm{K}\mathrm{e}\mathrm{r}_{\tau^{Pm}}=$.
2.2 (1) $P$ $t=0$ , $t=0$
$B$ , $B\backslash \{0\}$ universal covering .
(2) $l(_{arrow}’$ $r_{l}=1$ $\{\lambda_{l}\}$ , $j$ .
$q_{j}=0$ . , $\mathrm{l}\circ \mathrm{g}t$ .
2.2 $\mathcal{D}|$–
$\text{ _{}+}$
’ $(-T_{0}, T_{0})$ . , $\omega=0$
. $t_{+}^{\lambda_{l+}j}(\mathrm{l}\circ \mathrm{g}t)^{\nu}$
, , $\lambda_{l}+j=-1,$ $-2,$ $\ldots$ . , $(\theta+1)u=0$




.(2.1) $G(.z)=G(z;t):= \frac{t_{+}^{z}}{\Gamma(z+1)}\in \mathcal{D}_{+}^{;}(R;\mathcal{O}(c))$ .
$(z=-1, -2, \ldots)$ , $z$ $C$ .
,
(2.2) $G^{(j)}(z):=\dot{\nu}(z.G(Z))\in \mathcal{D}_{+}’(R;\mathcal{O}(c))$ .
. $\partial_{t}^{h}G(z;t)=G(z-h;t)(h\in N),$ $G(-d)=\partial_{t}^{d}(G(0))=\delta^{(d-1)}(t)(d=$
1, 2, $\ldots$ ) .
2.3 $\mathrm{K}\mathrm{e}\mathrm{r}_{\mathcal{D}_{+}’}P:=\{ u\in \mathcal{D}_{+}’(-\tau_{0}, \tau_{0});Pu=0\}$ . $1\leq l\leq d,$ $1\leq$
$P\leq r_{l}$ $(l,p)$ , $q_{j}\in N(j=1,2, \ldots)$ $a_{j,\nu}\in C(j=1,2,$ $\ldots$ ;
$.0..\leq.\nu$ .$\leq\sim.q_{j}..).\cdot.\text{ }\backslash \prime \mathrm{A}\text{ }$
, $u_{l.’ p} \sim G^{(p-1})(\lambda\iota+\omega)+\sum_{j=1\nu}^{\infty}\sum^{qj}=0a_{j,\nu}G^{(}\nu)(.\lambda l+\omega+j)$
.
-r $u_{l.’ p}\in \mathrm{K}\mathrm{e}.\mathrm{r}_{\mathcal{D}_{+}^{J}}P$ . $\dot{\text{ }},$ $\sim$ “ $N\in N$
$u\iota_{p},$
.
$-G^{(p-1}....)( \lambda:.\iota+\omega.)-\sum_{\nu tj=1}^{N}\sum^{j}a_{j}q=0’\nu G^{(\nu})(\lambda_{l}.+...\omega+j)\in C_{+}^{\lceil \mathrm{e}\lambda\rceil+}’(\mathrm{R}\iota\omega+N-T_{0}..’.\tau_{0})$”
$\text{ }\prime \text{ }$ . , $\lceil a\rceil$ $M\geq a$ $M$
.
, $k(=r_{1}+\cdots+r_{d})$ $\mathrm{K}\mathrm{e}\mathrm{r}_{\mathcal{D}_{+}}\prime P$ . ,
$\dim \mathrm{K}\mathrm{e}\mathrm{r}_{\mathcal{D}_{+}^{\prime P}}=k$ . ( $\dim \mathrm{K}\mathrm{e}\mathrm{r}_{\mathcal{D}}\prime P=m+k$ .)
2.4 (1) $P=(\theta-d+1)\partial t=\partial_{t}(\theta-d)(d\in.N, d\geq 1)$ , $m=2,$ $k=1$ ,
$\omega=1_{:}C(\lambda)=\lambda(\lambda-d)$ . , $\mathrm{K}\mathrm{e}\mathrm{r}_{F}P=\mathrm{K}\mathrm{e}\mathrm{r}f(tP)=span\{1,t^{d}\}$,
$\mathrm{K}\mathrm{e}\mathrm{r}_{\mathcal{D}_{+}’}P=Span\{t_{+}d\},$ $\mathrm{K}\mathrm{e}\mathrm{r}\mathcal{D}’P=Span\{t^{d}+’ td, 1\}$ .
(2) $P=(\theta+d+1)\partial_{t}=\partial_{t}(\theta+d)(d\in N, d\geq 1)$ . $m=2,$ $k=1,$ $\omega=1$ ,
$C(\lambda)=\lambda(\lambda+d)$ . $\mathrm{K}\mathrm{e}\mathrm{r}_{F}P=\mathrm{K}\mathrm{e}\mathrm{r}_{\mathcal{F}}(tP)=Span\{1, t^{-}d\},$ $\mathrm{K}\mathrm{e}\mathrm{r}_{\mathcal{D}_{+}’}P=Span\{\delta(d-1)\}$ ,
$\mathrm{K}\mathrm{e}\mathrm{r}_{D’}P=Span\{\delta(d-1), 1, (t+i0)^{-d}\}$ .
(3) $P=(\theta-d+1)^{2}\partial_{t}=\partial_{t}(\theta-d)2(d\in N, d\geq 1)$ . $m=3,$ $k=2,$ $\omega=$





Span$\mathrm{t}\{t_{+}^{d},t_{+^{\mathrm{l}t}}^{d}\mathrm{o}\mathrm{g}+\},$ $\mathrm{K}\mathrm{e}\mathrm{r}_{\mathcal{D}}\prime P=Span\{t_{+’+^{\mathrm{l}}}dtdt+, 1,dd\log t, t\mathrm{o}\mathrm{g}(t+i\mathrm{O})\}$ .
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(4) $P=(\theta+1)\partial_{t}=\partial_{t}\theta$ . $m=2,$ $k=1,$ $\omega=1,$ $C(\lambda)=\lambda^{2}$ . $\mathrm{K}\mathrm{e}\mathrm{r}_{F}P=\mathrm{K}\mathrm{e}\mathrm{r}_{F}(tP)=$
$Span\{1,\log t\},$ $\mathrm{K}\mathrm{e}\mathrm{r}_{\mathcal{D}_{+}’}P=Span\{t_{+}\}0,$ $\mathrm{K}\mathrm{e}\mathrm{r}\mathcal{D}’P=Span\{t^{0}1, \log(+’ t+i\mathrm{O})\}$ .
2.5 (1) \S 2.1 , $\iota\iota_{}^{>}$ $r_{l}=1$ $\{\lambda_{l}\}$







$(\mathrm{K}\mathrm{e}\mathrm{r}_{\mathcal{D}’+}P)_{(0,0)}$ germ . ,





$a_{j}\in \mathcal{O}(\Omega_{0})$ , $b_{l,\alpha}\in c^{\infty}$ ( $-T_{0,}$ T $\cdot$ $\mathcal{O}(\Omega 0)$ )
( $T_{0}>0,$ $\Omega_{0}$ $C^{n}$ $0$ ) .
$C(x_{i} \lambda):=(\lambda)_{m}+\sum_{j=1}^{k}a_{j(}x)(\lambda)m-j=\{t^{-\lambda+\omega}P(t^{\lambda})\}|_{t}=0$ ,




$C(x; \lambda):=(\lambda)_{\text{ }+}\sum_{j=1}aj(x)(\lambda)_{\text{ }-j}$
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. $\overline{C}(0;\lambda)=\Pi_{l=1}^{d}(\lambda-\lambda\iota)^{\gamma}l$ ($d\in N,$ $r_{l}\geq 1$ , ( $\lambda_{1},$ $\ldots$ , $\lambda_{d}$) )
.
.
2.6 $\Omega(\ni 0)$ $\Omega_{0}$ , $T’>0$ $\Omega$
$\Omega’(\ni 0)$ , $1\leq l\leq d,$ $1\leq P\leq r_{l}$ $(l,p)$ ,
$u_{l,p}$ : $\mathcal{O}(\Omega)arrow \mathcal{D}_{+}’(-\tau’, T’;\mathcal{O}(\Omega’))$ , .
$\varphi\in \mathcal{O}(\Omega)$ , $P(u_{l,p}[\varphi])=0$ , $q_{h}\in N(h=1,2, \ldots)$
$\varphi_{h,\nu}\in C(h=1,2, \ldots ; 0\leq\nu\leq q_{h})$ ,
$u_{l_{\mathrm{P}}},[ \varphi]|_{x=}0\sim\varphi(0)G^{(p)}-1(\lambda\iota+\omega)+\sum_{h=1\nu}\sum_{0=}\varphi_{h},\nu G^{(\nu)}(\lambda_{\iota}+\omega+h)\infty qh$
.
, $T>0$ , $Pu=0$ $u\in \mathcal{D}_{+}’(-T, T;\mathcal{O}(\Omega))$
$\varphi_{l,\mathrm{p}}\in \mathcal{O}(\Omega’)(1\leq l\leq d, 1\leq p\leq r_{l})$ $u=\Sigma_{l,pl}u,\mathrm{p}[\varphi\iota_{p},]$ .
, $\varphi_{l,p}\not\equiv 0$ $(l,p)$ , $(0,0)\in \mathrm{s}\mathrm{u}\mathrm{p}\mathrm{P}^{u}$ , , $u$
.
$u_{l,p}[\varphi]$ ( ) , .





$\epsilon\geq 0$ ${\rm Re}\lambda_{l}-\epsilon\not\in Z(1\leq l\leq d)$ , $L_{l}\in Z(1\leq l\leq d)$ $L_{l}+\epsilon<{\rm Re}\lambda_{\iota}<$
$L_{i}+\epsilon+1$ .
$1\leq l\leq d$ , $C$ $\Gamma_{l}$ ( ) $D_{l}$
.
(a) $\lambda_{l}\in D_{l(1\leq}\iota\leq d)$ ,
58
(b) $\overline{D_{l}}\cap\overline{D_{l^{\prime=\emptyset}}}(l\neq l’)$ ,
(c) $l$ , $\{\lambda_{l’}-j\in C;1\leq l’\leq d,j\in N\}\cap\overline{D_{\iota=}}\{\lambda_{l}\}$ .
, $(\mathrm{c})’$ “$j\in N$ \acute \supset $\lambda_{l’}-j\in\overline{D\iota}$ , $\lambda_{\mathrm{t}’}-i=\lambda\iota$ ” $(\mathrm{c})’’$ “
$\lambda\in\bigcup_{l=1}^{d}(\overline{D\iota}\backslash \{\lambda_{l}\})$ $j\in N$ , $\overline{C}(0;\lambda+j)\neq 0$ ”
.
$\{\lambda_{l’}-_{i}\in C;1\underline{<}l’\leq d,j\in N\}$ , $\mathrm{r}_{\iota}$ .
(d) $\overline{D_{l}}\subset\{\lambda\in c;L_{\iota l}+\epsilon<{\rm Re}\lambda<L+\epsilon+1\}$ .
, $C^{n}$ $\Omega(\ni 0)$ $E_{l}(x;\lambda)\in \mathcal{O}(\Omega)[\lambda](1\leq l\leq d)$
.
(e) $\overline{C}(x;\lambda)=\prod ld=1E\iota(x;\lambda)$ $E_{\mathrm{t}}(0,\cdot\lambda)=(\lambda-\lambda l)^{t\iota}(1\leq^{\iota}\leq d)$,
(f) $l(1\leq l\leq d)$ , $E_{l}(x;\lambda)=0$ $x\in\Omega$ , $\lambda\in D_{l}$ ,
(g) $x\in\Omega$ $\lambda\in\bigcup_{l1}^{d}=\Gamma_{l}$ $j\in N$ ,
$\tilde{C}(x;\lambda+j)\neq 0$ .
3.1 $1\leq l\leq d,$ $j\in N,$ $\phi\in \mathcal{O}(\Omega\cross\Gamma_{l})$ ,
$\mathrm{i}\mathrm{K}_{\iota_{j}},[\phi](t, X)=;\mathrm{H}_{l},j[\emptyset(X;\zeta)](t, X):=\frac{1}{2\pi i}\int_{\Gamma}l\frac{\phi(X\zeta)}{E_{l}(X,\zeta)},\cdot.G(\zeta+j;t)d\zeta$ $\in \mathcal{D}_{+}’(R;\mathcal{O}(\Omega))$
. , $1\leq p\leq r_{l}$ . ,
(3.1) $w_{l,p}(t, x):= \frac{(r_{l}-p)!}{r_{l}!}\mathcal{H}\iota,\omega[\partial_{\zeta}^{p}E_{l}](t, x)$
.
$w_{l,p}(t, 0)= \frac{1}{(p-1)!}c(p-1)(\lambda_{\iota}+\omega)$ . , ( )
, .
, .
3.2 $x=x_{0}$ , $w_{l_{P}},(t, x0)=$
k:
$\mathrm{f}\mathrm{i}\mathrm{n}\mathrm{i}\iota \mathrm{e}.|Cj,\text{ }G^{(\text{ }}$
)
$(\mu_{j}+\omega)(C_{j_{)}k}\in C)$
. , $\{\mu_{j}\}_{j}$ $\overline{C}(x0;\lambda)=0$ .
3.3 (1) $\{w_{l,p}(\cdot, x)\}_{1\leq\iota\leq 1\leq p\leq\iota}d,r$ $x$ ,
$\mathrm{K}\mathrm{e}\mathrm{r}_{\mathcal{D}_{+}’()}R\overline{C}(x$;\theta $)$ .
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(2) $u\in \mathcal{D}_{+}’(R;\mathcal{O}(\Omega))$ $x\in\Omega$ $\overline{C}(x$ ;\theta $)$ u $=0$
, $\varphi_{l,p}$
.
$\in \mathcal{O}(\Omega)$ $u=\Sigma_{\iota_{p}\varphi\iota},,p(x)w\iota_{P},(t, x)$ . ,
$\varphi_{l,p}$ .
3.4 $P=\theta^{2}-x=E1(x;\theta)$ , $d=1(=l),$ $r_{1}=2,$ $\omega=0$ .
$w_{1,1}= \frac{1}{2}\Re_{1,0}[2\zeta]=\frac{1}{2}\frac{1}{2\pi i}\int_{\Gamma_{1}}\frac{2(}{\zeta^{2}-x}G(\zeta;t)d\zeta=\frac{1}{2}\{G(\sqrt{x};t)+G(-\sqrt{x};t)\}$ ,
$w_{1,2}= \frac{1}{2}\mathcal{H}_{1,0}[2]=\frac{1}{2}\frac{1}{2\pi i}\int_{\Gamma_{1}}\frac{2}{\zeta^{2}-x}.G(\zeta;t)d\zeta=’\frac{G(\sqrt{x}\cdot t)-G(-\sqrt{x},t)}{2\sqrt{x}}$
. .
$\mathrm{K}\iota,j[\phi]$ .
3.5 (1) $\partial_{t}^{h}.\mathcal{H}\iota,j[\phi]=\mathcal{H}l,j-h[\emptyset]$ .
(2) $t^{h}:\kappa_{l,j}[\phi]=\Re\iota_{j+},h[((+j+h)_{h\phi(_{X};}.\zeta)]$ .
(3) $F(x;\lambda)\in \mathcal{O}(\Omega)[\lambda]$ , $F(x;\theta)\mathrm{K}\iota,j[\emptyset]=9\{l,j[F(X;\zeta+j)\cdot\phi(x;\zeta)]$ .
(4) $\partial_{x_{\nu}}\mathfrak{X}_{l,j[\phi]\Re_{\iota_{j}[}}=,L\nu(\phi)],$ $|\underline{\mathrm{B}}\mathrm{L},,$ $L_{\nu}( \phi)(x,\cdot\zeta):=(\partial_{x}\phi\nu)(X;\zeta)-\frac{(\partial_{x_{\nu}}E_{l}).(_{X},\zeta)}{E_{l}(X,\zeta)}.\phi(X;\zeta)$.
$3.6-$ $\Re_{l,j}[\emptyset]\in c_{+}^{j+L}{}^{\mathrm{t}}(R;\mathcal{O}(\Omega))$ .
, $1\leq l\leq d,$ $1\leq p\leq r_{l}$ , $Pu=0$
.
.
$u= \varphi(x)u)\iota,p(t, x)+h=1\sum\infty P\zeta_{l,\omega}+h[@_{h(}\varphi)](t, X),$
$\ovalbox{\tt\small REJECT}$
, $\mathrm{s}_{h}=@_{l,p,h}:\mathcal{O}(\Omega)arrow \mathcal{O}(\Omega\cross\Gamma\iota)$ .
$@_{h}( \varphi)(x;\zeta)=\sum_{\leq|\alpha|mh}S_{h},(_{X}\alpha’.()\partial^{\alpha}\varphi x(x),$
$s_{h,\alpha}=s_{l},p,h, \alpha\in\frac{1}{\Pi_{j=}^{h}0\tilde{c}_{(x,\zeta}+j)^{m}\prime l}.\cross \mathcal{O}(\Omega\cross\overline{D_{\iota}})$ $(m_{h}\in N)$ .




[ ] $P$ ( ).
$P= \overline{c}(x;\theta)\theta_{t}v+\sum_{j=1}Qj(_{X,\partial;\theta}x)\partial^{\omega}t+-j\sum t^{\iota}R_{\mathrm{t}(_{X}},$$\partial x;\theta)\iota=1$
$u=$ \Sigma u ,
$h=0$
$\overline{C}(x;\theta)\theta^{p}uh=-\sum tQj=1\omega j(x, \partial x;\theta)\theta tuh-j-v-j\sum tl=\infty 1\downarrow R\iota(x, \partial_{x};\theta)u_{h-}..\omega-\iota$ $(h\geq 0)$ ,
. , $u_{h}=0(h<0)$ . $h=0$ $C(x$ ;\theta $)$ u0 $=0$ ,





$\Omega(\ni 0)$ $\Omega_{\mathit{0}}$ , $T\in(0, T_{0})$ .
4.1 $\Omega$ $\Omega’(\ni 0)$ $T’\in(0, T)$ , $1\leq l\leq d,$ $1\leq p\leq r_{l}$
$($’ $p)$ , $u_{l,p}$ : $\mathcal{O}(\Omega)arrow C_{+^{\iota}}^{L}\ovalbox{\tt\small REJECT}+\omega(-\tau^{\prime,\tau’;}\mathcal{O}(\Omega’))$
.
$\varphi\in \mathcal{O}(\Omega)$ ,
$\bullet$ $P(u\iota_{p},[\varphi])=0$ on $(-T’,T’)\cross\Omega’$ .
$\bullet$ $u_{l,p}[\varphi](t, x)\sim\varphi(X)wl_{\mathrm{P}},(t, X)+\Sigma_{h=1}^{\infty}:\kappa_{l,+}\omega h[@_{h}(\varphi)](t, x)$ ,
4.2 $u\in \mathcal{D}_{+}’(-T, T;\mathcal{O}(\Omega))$ $Pu=0$ , $\Omega$
$\Omega’(\ni 0)$
.
- $\varphi_{l,p}\in \mathcal{O}(\Omega’)$ $(1 \leq l\leq d;1\leq p\leq r_{l})$ , $(0,0)$
$u=\Sigma_{\iota_{p}\iota_{p}},u,[\varphi l,p]$ . , $\varphi_{l,p}\not\equiv 0$ $(l,p)$ ,
$(0,0)\in \mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}u$ . , $u$ $P$ .
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2 , , $(\mathcal{O}_{0})^{k}\cong(\mathrm{K}\mathrm{e}\mathrm{r}_{\mathcal{D}_{+}^{\prime P)}}(0,0)$







, $\varphi\iota_{P}$, – .
$\epsilon\geq 0$ “$\overline{C}(x;\lambda)=0(x\in\Omega)\Rightarrow{\rm Re}\lambda-\epsilon\not\in Z$” ,
$L_{l}\in Z$ “$x\in\Omega,$ $E_{l}(x;\lambda)=0\Rightarrow L_{l}+\epsilon<{\rm Re}\lambda<L_{l}+\epsilon+1$ ”
.
5.1 $L\in Z$ ,
$\dot{W}_{L}^{(N)}$ ( $-T,$ T,$\cdot$ $x$ ) $:=\{$
$\mathrm{e}1_{s=0^{\theta\partial^{1}}}^{N}sL|(tt\epsilon\cross c_{+}^{0}(-\tau, \tau;x))$ $(L\leq 0)$
$\mathrm{U}_{s=}^{N}+\theta^{S}(\mathrm{o}tL+\epsilon\cross c_{+}^{0}(-\tau, \tau;x))$ $(L\geq 0)$
.
$W_{L}^{(N)}(-\tau, T;\mathcal{O}(\Omega))\subset W_{L-1}^{(N)}(-\tau, T;\mathcal{O}(\Omega))$ ,
$W_{L}^{(N)}(-\tau, T;\mathcal{O}(\Omega))\subset W_{L}^{(N+1)}(-\tau, T;\mathcal{O}(\Omega))$
.
$\chi(t)\in \mathcal{D}(-T, T)$ $t=0$ $\chi(t)=1$ . ,
.
(5.1) $g\{_{l,j}[\phi]\in W_{L_{\mathrm{t}}j}^{(0)}+$ ’
(5.2) $v\in W_{L}(N)\Rightarrow\langle v, \chi(t)e-t/\rho\rangle_{t}=o(\rho^{L1})+\epsilon+(\rhoarrow+0)$ .
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, $x$ , $a_{j,k}\in C$
$\langle w_{l,p},\chi(t)e-t/\cdot\rho.\rangle t=.\sum aj,k\cdot \mathrm{f}\mathrm{i}\mathrm{n}\mathrm{i}\mathrm{t}\mathrm{e}j,\text{ }\rho^{\mu}\mathrm{j}+\omega+1(\log\rho)k+o(\rho)\infty(=o(\rho)L\iota+\omega+\epsilon+1)(\rhoarrow+0)$,
. , $\{\mu_{j}\}_{j}$ $\overline{C}(x;\lambda)=0$ . $(\langle G^{(\nu)}(\lambda), e^{-}\rangle_{t\rho^{\lambda+}(\mathrm{l}}t/\rho=1\mathrm{o}\mathrm{g}\rho)^{\nu}$
.)
, “$\sum_{l,p}u\iota_{p},[a_{l,p}]=0\Rightarrow$ $($ ’ $p)$ $a_{l,p}=0$”
.
, $\varphi\iota_{P}$, .





$W_{L+1}^{(N)}(-\tau, T;\mathcal{O}(\Omega))$ $(L\geq 0)$
’
$\partial_{t}(W_{L}^{(N)}(-\tau, T;\mathcal{O}(\Omega)))\subset\{$
$W_{L-1}^{(N)}(-\tau, T;\mathcal{O}(\Omega))$ $(L\leq 0)$
$W_{L-1}^{(N+1)}(-\tau, T;\mathcal{O}(\Omega))$ $(L\geq 1)$
’




$(\Omega.))$ ) $\subset W_{L}^{(N+1)}.(-\tau,..T; \mathcal{O}(\Omega))$ .
(3) $L$ , $N\in N$ , $\mathrm{K}\mathrm{e}\mathrm{r}_{D_{+}’(T,T;\mathrm{O}()}-\Omega$ ) $P\cap$
$W_{L}^{(N)}(-T, T).\mathcal{O}(\Omega))=\{0\}$ . . $\cdot$ .:
(4) $g\in W_{L}^{(N)}(-T, T;\mathcal{O}(\Omega))$ , $\overline{C}(x;\theta)\partial_{t}^{v}V--g$ ‘ $v\in$
$W_{L+\omega}^{(N)}(-T, \tau_{;\mathcal{O}}(\Omega))$ .
(5) $1\leq l\leq d,$ $1\leq P\leq r_{l}$ , $w_{l,p}\in W_{L_{l+\omega}}^{()}(0-T, T;\mathcal{O}(\Omega))$ .
, $L\in Z$ $N\in N$ , $u\in W_{L}^{(N)}(-T, T;\mathcal{O}(\Omega))$
$\overline{C}(x$ ;\theta $)$ u $=0$ , $\varphi\iota_{P},\in O(\Omega)(1\leq l\leq d, L_{l}.+\omega\geq L, 1\leq P\leq r_{l})$
,
$u= \sum_{\leq 1\leq\iota\leq d,\dot{\iota}\mathrm{t}+\omega\geq L,1\leq_{\mathrm{P}}r\downarrow}\varphi\iota_{p}(X)wl,p(t, X)\backslash ’..$
.
, $u\in \mathcal{D}_{+}’(-T, T;\mathcal{O}(\Omega))$ $Pu=0$ . $T$ ,
(1) , $L\in Z$ $u\in W_{L}^{()}(0-\tau,T;\mathcal{O}(\Omega))$ . $P=\overline{C}(x$ ;\theta $)$ $+$
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$R$ , (2) C(x; \theta ) u $=-Ru\in W^{(}m$)$(L-\omega+1-T, T;\mathcal{O}(\Omega))$ .
(4) , $v\in W_{L+1}^{(m)}.(-T, T;\mathcal{O}(\Omega))$ $u-v\in \mathrm{K}\mathrm{e}\mathrm{r}_{\mathcal{D}_{\pm}’}$
.
$(-TT;\mathrm{O}(\Omega))\overline{c}();x$ \theta )
. $u-v\in W_{L}^{(m\rangle}(-\tau, T;\mathcal{O}(\Omega))$ , (5) , $\varphi\iota_{P},[\mathrm{o}]\in \mathcal{O}(\Omega)(1\leq l\leq d$,
$L_{l}+\omega\geq L,$ $1\leq p\leq r_{\mathrm{t}})$ ,
$u-v= \sum_{d1\leq\iota\leq,L\iota+\omega\geq L,1\leq p\leq r\iota}\varphi\iota_{p},[0]w\iota_{p},$
,
. . , $u[1]:=u- \sum l,pu\iota,p[\varphi l,p[\mathrm{o}]]$ , $P(u[1])=0,$ $u[1]\in$
$W_{L+1}^{(m)}(-\tau, T;\mathcal{O}(\Omega))$ ( , $T,$ $\Omega$
) .
, $\Omega$ $T$ , $u[2]:=u[1]- \sum l,pu_{l,p}[\varphi_{l},\mathrm{P}[1]]\in$
$\mathrm{K}\mathrm{e}\mathrm{r}_{\mathcal{D}_{+}’(;o(\Omega}-\tau,\tau))P\cap W_{L2}+((2m)-\tau, T;\mathcal{O}(\Omega))(\varphi_{l,p}[1]\in \mathcal{O}(\Omega))$ .
, $u[N]\in \mathrm{K}\mathrm{e}\mathrm{r}_{\mathcal{D}_{+}’}(-\tau,T;O(\Omega))P\cap W_{L}^{(}+N(Nm)-\tau,$ $T;\mathcal{O}(\Omega))$ $u[N]=$
$u- \sum_{\iota},p\prime u,\iota_{p},[\varphi \mathrm{t},p](\varphi\iota_{P},\in \mathcal{O}(\Omega))$ . (3) , $u[N]=0$
, $u$ $u= \sum_{\iota_{p}},u_{l,p}[\varphi l,p]$ .
6
1.. , $t$ $B\backslash \{0\}$ universal covering
. , $B(\ni \mathrm{O})$ $C$ .
2. , $t>0$ $C^{\infty}$
$([\mathrm{T}\mathrm{a}\mathrm{h}84])$ , ,
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